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| NTRODUCT! ON

The Mackay Hatchery is a specialty fish production station, |ocated
approximately 12 niles north of the town of Mackay in Quster County, |daho. The
hat chery produces sal nonids of various species and strains, from21l to 14 inches
in length, for statewide distribution. Funding for operational costs is
obt ai ned, under contract, from V@l | op-Breaux funds. A schenatic of the hatchery
design is included in Figure 1.

FI SH PRODUCTI ON

Production for 1991 was 5,195,710 fish weighing 113,100 pounds (Table 1).
Cost of fish produced averaged $1.836 per pound and $0.039 per fish (Table 2).
Included in the year's production were 23 |ots, conprised of 8 species and 14
different strains, as follows:

Rai nbow t r out
Arlee (M) (3 year cl asses)
M. Shasta (Ca) (2 year cl asses)
Pennask R ver (BQO (2 year classes)
M. Lassen (Ca)

Cutthroat trout
Vst sl ope (2 year cl asses)
Henrys Lake
Brown trout
Saratoga (W) (2 year classes)
Spring Creek (M)
Rai nbow x cutthroat trout hybrids (2 year cl asses)
Coho sal non
Kokanee sal non
Cct ober (Paulina Lake, OR)
Early (Deadwood Reservoir) (2 year cl asses)

Fal | chinook sal mon (2 year cl asses)

G ayling
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HATCHERY | MPROVEMENTS

Bypass cleaning drains were constructed for two batteries of raceways to
allow off-line settling of hatchery effluent. Waste from all outside raceways
can now be settled off-Iline.

Four stainless steel nursery troughs were purchased for the hatchery
buil ding. A new 16-tray Heath incubator stack was added to the battery of
i ncubators to replace one of the many worn-out stacks. Ten autonatic fry feeders
wer e purchased.

A m g-wel der was purchased and used to build perforated-plate fish screens
for the raceways. The furnace and wood stove in residence 1 were repl aced.

FUTURE NEEDS

The furnace and wood stove in residence 3 are also near the end of their
useful life.

Additional fry feeders and repl acenent incubators are needed for the
hat chery building. As water continues to become a luxury in drought years, the
cleaning drain systemfor the |large raceways needs to be fitted with an 8-inch
val ve, which can stop the flow of |eakage water at non-cleaning times. This wll
i nsure that water bypasses Warm Springs Ceek only during cl eaning.

FISH HEALTH

Cenerally, fish health was good this year. Lot 1-UI1d-16 (westslope
cutthroat) suffered sone bacterial gill disease after their transfer fromthe
McCal | Hatchery. This resulted in nortalities that were higher than nornal
during stocking of high rmountain |akes in Region 7. (nhce detected, the probl em
was sol ved quickly with a benzal koni um chl oride drip.

This is the second year this probl em has occurred. It is probably caused
by a change in water quality fromMGCall to Mackay. In the future, this probl em
will be anticipated, and these fish will be requested earlier to acclinate them
to Mackay water prior to stocking the high | akes.

Under direction of the resident pathologist, all lots were fed a
manuf acturer's terranyci n-nmedi cated diet for 14 days, when they were 2,000/ b,
as a prophyl axi s agai nst col dwater disease. Col dwater disease was not found in
any lot this year.

Bacterial kidney disease was detected in early kokanee brood fish taken

fromWIld Buck Oreek using the ELI SA techni que. These fish were parents to |ot
1-U1d-KE. UWnfortunately, this was discovered only after eggs fromthat stock
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had been eyed and shipped to the Ashton Hatchery. A sumary of disease
i nspections is included in Table 3.

FI SH STOCKED AND TRANSFERRED

Fingerling of various species and strains were stocked in all 7 regions of
Idaho (Table 1). After an absence of several years at Mackay, brown trout were
again raised for Regions 4 and 6.

Cat chabl e rai nbow trout (8+ inches) were stocked in Regions 6 and 7 and
transferred to the Ashton and Sawtooth hatcheries for redistribution. Half of
the 100, 000 rainbow fingerling for Mackay Reservoir were held over and stocked
as 8-inch fish in the late fall. The catchable transfers were not done as in
past years (Table 4).

Eyed early kokanee eggs were shipped to the Ashton and Cabi net Corge
hat cheri es, which is a change from previ ous years.

FI SH SPAVWNI NG

The run of Cctober kokanee in Paulina Lake, Oregon was rmuch |ater than
normal , and nunbers were down significantly from past years. No eggs were
avail able fromthat source this year

Early kokanee eggs, nornally eyed at the Eagle Hatchery, were received
green and eyed, shipped, and hatched at Mackay this year. Extra eggs were taken
by the Nanpa Hatchery staff to make up for the shortfall in Cctober kokanee.

FI SH FEED

Total feed used during the year was 123,352 pounds at a cost of $38, 949. 33.
Feed conversion averaged 1.0906 pounds of feed per pound of fish produced. Feed
cost per pound of fish produced was $0. 34.

] Rangen Trout & Salnon diet, Rangen Soft-noist diet, and Nelson's Sterlin
Silver Qup Salnmon diet brands were used, depending on the nutritional needs o
di fferent strains.

A feed study conparing the performance of Rangen Trout and Salnon diet with
Sterling Silver Qup Salnon diet was conducted on kokanee sal mon fry by Doug
Engemann. Feed quantities were cal culated by Haskell's formula (% body wei ght
= HCL). Kokanee were split into two raceways, each with 400,000 fry. Each
raceway was fed at a hatchery constant of5.76, with densities and fl ows equal
Feed quantities were increased every three days.
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Sanpl e counts were taken nmonthly and nortalities collected daily. Wile
the study was conducted for 90 days, results nay be drawn only fromthe first 30
days due to conputer data entry error after the first 30-day period.

Results show that Silver Cup outperforned Rangen, with better conversion,
better resulting fish condition factor, increased growth rate, and | ower costs
per pound of grow h.

RACEWAY L7 RACEWAY L8
Feed Brand Rangen Slver Qup
Feed Size #2 Trout & Sal non #2 Sal non
Endi ng Nunber 399, 439 399, 367
% Sur vi val 99. 9Y% 99. 8%
Fi nal Condition Factor C 2.756 2. 969
Food Fed (Ib) 729 693
Weight Gain (Ib) 513 821
Feed Conversion 1.42 0. 844
Feed Cost/|b feed $0. 3900 $0. 3765
Feed Cost/Ib fish $0. 5538 $0. 3178

PUBLI C RELATI ONS

Approxi nately 800 people toured the hatchery during the year. Due to the
renmote location and unfavorable clinmate of the hatchery, few people actually seek
it out. Most are hunters and fishernmen who happen here incidental to other
activities.

Hatchery tours were given to two school groups. A slide presentation and
guesti on-and-answer period was conducted for the local Chanber of Conmerce. An
informational booth with exhibits and panphlets was set up at Mackay Reservoir
on Free Fishing Day. This was an interagency effort by Idaho Departnment of F sh
and Gane, U S. Forest Service, Bureau of Land Managenent, and various |ocal
groups. The hatchery crew and the local Conservation Cfficer joined Idahos
"Adopt - A-H ghway Ilitter control program

CATCHABLE RAI NBOW FI N CONDI TI ON

Conpar ati ve observations were nade of the several strains of rai nbow used
for catchables during the last several years. (f three strains used, M. Lassen
rai nbow have been found to have the poorest fin condition at stocking tine. M.
Shasta rainbow fare better than the M. Lassens, but tend to lose fins
drastically when feed is cut to slow growth. Arlee rainbow tend to provide the
best | ooking pectoral fins at stocking, reared under variable conditions.
Cat chabl es hel d over for stocking in 1993 will be Arlee rai nbow excl usively.
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During 1991, a quantitative measurenent for fin condition was devel oped at
the Ashton Hatchery. This method will be used in future neasurenents.

FI SH MARKI NG

Cat chabl e rai nbow stocked in Antel ope Creek, Iron Bog Creek, Macka
Reservoir, and the Big Lost R ver were jawtagged with reward tags. Pennas
Ri ver rainbow stocked in Little Payette Lake were adi pose fin-clipped. Ten
percent (100,000) of the Henrys Lake cutthroat stocked in Henrys Lake were
adi pose fin clipped. Normal fall chinook stocked in Coeur d A ene Lake were LV
fin clipped. Heat-shocked fall chinook stocked in Coeur d' A ene Lake were LV fin
and adi pose fin clipped.
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Table 1. Fish production at Mackay Fish Hatchery,

January 1 to December 31, 1991.

Number/pound
received Yield
Lot Received or carried (number/ Destination,
Species & Strain number Source as over (*) pound) Ccomments
Rainbow RA 0-En-RA Ennis NFH, Mt. Eyed Eggs 58,350/ 60,164/ Regions 6 & 7,
Arlee 9,971* 30,154 Catchables
Rainbow RA 1-En-RA Ennis NFH, Mt. Eyed Eggs 160,000/ 169,537/ Mackay Reservoir
Arlee 40%* 23,045 Fingerling & Catchables
Rainbow RA 2-En-RA Ennis NFH, Mt Eyed Eggs 238,015/ 200,000/ 1993 catchables
Arlee eggs 100
Rainbow R5 0-En-R5 Ennis NFH, Mt Eyed Eggs 55,720/ 59,704/ Regions 6 & 7,
Mt. Shasta 9,706%* 23,685 Catchables
Rainbow R5 1-En-R5 Ennis NFH, Mt Eyed Eggs 230,076/ 178,939/ Region 6 Fingerling,
Mt. Shasta eggs 14,535 92 Catchables
Rainbow RP 0-F-Can summerland Trout Eyed Eggs 10,948/ 11,360/ Little Payette Lake
Pennask R. Hatchery, B.C. 68* 225 Adipose clipped, hand count.
Rainbow RP 1-F-Can summerland Trout Eyed Eggs 18,228/ 12,900/ Little Payette Lake, 1992.
Pennask R. Hatchery, B.C. eggs 50
Rainbow R4 1-y-Ca Mt. Lassen Trout Eyed Eggs 35,414/ 24,050/ Region 6 & 7 High Mountain
Mt. Lassen Farm, Ca eggs 10,6 Lakes.
Cutthroat C2 0-uU-Id McCall SFH, Idaho Fry 27,000/ 26,000/ Payette Lake Net Pen
westsTope 355%* 1,400
Cutthroat C2 1-U-1d-16 Mccall SFH, Idaho Fry 84,000/ 79,100/ Region 7 High Mountain Lakes,
westsTope 137 600 Payette Lake Net
Pen 19972
Cutthroat C3 1-U-Id-C3 Henrys Lake SFH, Eyed Eggs 1,523,787/ 1,221,331/ Region 4 & 6 High Mountain
Henrys Lake Idaho eggs 11,874 Lakes, Henrys Lake, Sublett
Brown BNT 0-sr Saratoga NFH, Wy Eyed Eggs 160,000/ 162,813/ Regions 4 & 6
Saratoga 45%* 4,187 Fingerling
Brown BNT 1-sr Saratoga NFH, Wy Eyed Eggs 200,000/ 200,000/ Regions 4 & 6 & Hagerman
Saratoga 50%* 80 Hatchery, 1992
Brown BNT 2-Y-Mt Spring Creek Eyed Eggs 100,000/ 100,000/ Regions 4 & 6, 1992
Spring Cr. Hatchery, Mt alevins 25
Rainbow x Cutthroat 1-U-Id-RC Henrys Lake SFH  Eyed Eggs 948,418/ 673,365/ Regions 2, 3,5, 6
Hybrids RC Idaho eggs 9,515
Rainbow x Cutthroat 9-RC-HOR Henrys Lake SFH, Eyed Eggs 200/ 160/ Held for assessment of
Hybrids RC Idaho 200* 320 gonadal development.
Methyl-testosterone
sterilized.
coho Salmon 2-wd willard/white Eyed Eggs 31,725/ 30,000/ ;;lﬁtzork Creek, as
co Salmon NFH, Wwa eggs alevins September 1992
Kokanee KO 0-uU-or Paulina Lake, Or Green Eggs 557,788/ 422,650/ Regions 3, 4, 7
Paulina L. eggs 3,875
Kokanee KE 0-u-1d-09 Eagle SFH, Id Eyed Eggs 815,000/ 692,550/  Regions 2, 3, 4, 5, 6, 7
Deadwood 679%* , 755
MACKTAB1
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Table 1. Continued.

Number/pound
received Yield
Received or carried (number/ Destination,

Species & Strain as over (%) pound) Comments
Kokanee KE Deadwood Res., Green Eggs 2,154,379 895,00 Regions 2, 3, 4, 5, 6, 7,
Deadwood eggs 198 1992. shipped 960,000

eyed eggs.
Fall chinook FC Sandpoint SFH, Eyed Eggs 40,000/ 41,600/ Coeur d'Alene Lake,
wolflodge 34%* 1,650 ;Tip 2z clip error,

count.
Fall chinook FC sandpoint SFH, Eyed Eggs 1,400/ 1,050/ Coeur d'Alene Lake,
wolflodge 2% 30 shock, LV & Ad clip,

count.
Fall chinook FC sandpoint SFH, Eyed Eggs 13,000/ 13,000/ Coeur d'Alene Lake,
wolflodge alevins 13 Normal Diploids.
Grayling GR Ashton, SFH, Fry 10,100/ 10,000/ Region 4, 6, 7 High
wyoming 1.17 6.9 Lakes
MACKTAB1
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Tabl e 2. Production costs at Mackay Fish Hatchery, 1991.

Si ze (inches) Tot al Cost/ Cost/
Strain, Species Cost pound fish
14 Arl ee Rai nbow $34, 637 $1.73 $0. 575
11 Arl ee Rai nbow 39, 100 1.74 0.437
5 Arlee Rai nbow 1, 032 1.04 0. 237
14 M. Shasta Rai nbow 25, 646 1.83 0.429
6 M. Shasta Rai nbow 26, 626 1.83 0. 148
4 Pennask Rai nbow 412 1.83 0. 036
1 M. Lassen Rai nbow 1, 019 96. 13* 0. 042
6 Westslope Cutthroat 2,564 1.83 0. 099
2 Westsl ope Cutthroat 2,099 3. 50* 0. 026
3 Henrys Lake Cutt hroat 22,751 1.91* 0. 019
3 Saratoga Brown Trout 7,583 1.82 0. 046
3 Rai nbow x Cutthroat Hybrids 17, 430 1.83 0. 026
3 Cctober Kokanee 7,098 1.83 0. 167
3 Early Kokanee 16, 486 1.81 0.238
5 Fall Chinook 3,114 1.89 0.072

*| ncl udes cost of helicopter rental for stocking in high rmountain | akes.

MACKTAB2
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Table 3. Fish health inspections at Mackay Fish Hatchery, January 1, 1991 - December 31, 1991.

Sample
date Species/Strain Lot number VH VP  VE BK BF BR BC PX PW PC PI Comments

4/16/91 Early kokanee 0-U-1ID-09 - - - - - VIRO: 0/20, 0/8 Bacty.

4/16/N RC Hybrids 9-RC-HOR Methyltestosterone treated
fish, 14/30 with no
gonadal development.

4/16/91 RC Hybrids 1-U-1D-RC - - VIROLOGY: 0/45

4/16/9N Fall chinook 0-U-1ID-FC - - - - - - - - PC: 0/10, 0/12

. BACTY, 0/60 BK

VIRO 0/60,
PW: 0/40

9/10/91 Early kokanee brood - - + Wild Buck Creek, BK
(ELISA)2/31; BK (FAT)
0/31, VIRO 0/60

9/10/9 Early kokanee brood - - - - Deadwood River, PC 0/24,
BK (ELISA) 0/30
BK (FAT) 0/30, VIRO 0/30

10/23/91 Early kokanee brood + BK (FAT) 0/51,
BK (ELISA) 10/43--9 LOW,
1 Medium 0D

+ Positive results - = Negative results

Testing in progress

VH = IHNV, infectious hematopoietic necrosis virus VP = IPNV, infectious pancreatic
necrosis virus

VE = EIBS, erythrocytic inclusion body syndrome virus )
BK = bacterial kidney disease agent, Renibacterium salmoninarum
BR = enteric red mouth bacterium, Yersinia ruckeri

BC = bacterial cold water disease, Cytophaga psychrophila or Flexibacter psychrophilus BF = bacterial furunculosis,
Aeromonas salmonicida PW = PKX, agent of PKD, proliferative kidney disease PC = Ceratomyxa shasta, agent of
ceratomyxosis PI = Infestation by Icthyophthirius multifilis

ELISA = enzyme-Tlinked innumosorbent assay FAT = fluorescent antibody test
(direct)

MACKTAB1



Table 4. Fish and eggs stocked and transferred, Mackay Fish Hatchery, 1991.

Fsih Fish Fish Fish Eggs
stocked stocked transferred transferred transferred

Size, species & strain numbers pounds numbers pounds numbers

11-14 inch Arlee rainbow trout 52,664 27,154 7,500 3,000

5-8 inch Arlee rainbow trout 95,115 4,500

10-11 inch Mt. Shasta rainbow trout 54,454 21,585 5,250 2,100

4-7 inch Mt. Shasta rainbow trout 140,168 8,650

4 1dinch Pennask River rainbow trout 11,360 225

1 inch Mt. Lassen rainbow trout 24,050 10.6

4 dinch Ssaratoga brown trout 162,813 4,187

6 inch westslope cutthroat trout 26,000 1,400

2 inch westslope cutthroat trout 55,100 110

3 1inch Henrys Lake cutthroat trout 1,221,331 11,874

3-4 dinch rainbow x cutthroat hybrids 673,365 9,515

18 1inch rainbow x cutthroat hybrids 100 200

3.5 inch october kokanee salmon 422,650 3,875

3.5 inch early kokanee salmon 692,550 9,755

Early kokanee eyed eggs 965,000

5 inch wolflodge fall chinook salmon 42,650 1,680

1.5 inch grayling 10,000 6.9

MACKTAB1
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- MACKAY FISH HATCHERY
2/92 DRAWN BY: R. HOOVER
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